Dietary copper deficiency and endothelium-dependent relaxation of rat aorta.
Endothelium-dependent relaxation of aortas was studied in dietary copper (Cu) deficiency. Male, weanling Sprague-Dawley rats were fed diets deficient (CuD, less than 0.5 ppm) or adequate (CuA, 5.0-5.5 ppm) in Cu for 4 weeks. Aortic rings from paired Cu-deficient and Cu-adequate rats were isolated from the descending thoracic aorta, placed in tandem tissue baths, and attached to force transducers. Aortas were contracted with phenylephrine (3 x 10(-7) M) and the degree of force reduction was measured after successively increasing the dose of acetylcholine (10(-8)-10(-5) M), histamine 10(-6)-10(-3) M), or sodium nitroprusside (10(-9)-10(-6) M). Cu deficiency was found to significantly reduce the relaxation responses of each relaxing agent at the highest three of the four doses tested. The ability of Cu-adequate and Cu-deficient aortas to relax was not different, as indicated by their complete relaxation in response to 10(-4) or 10(-5) M papaverine. Because the relaxation responses to both acetylcholine and histamine in rat aorta are dependent on the presence of endothelium, the reduction of these responses suggests that endothelium, or its interaction with smooth muscle, was disrupted in dietary Cu deficiency. The reduction in response to sodium nitroprusside, an endothelium-independent analog of endothelium-derived relaxing factor, indicates that the interaction of endothelium-derived relaxing factor with smooth muscle was disrupted. These findings have implications regarding blood pressure regulation in Cu deficiency.